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CASE REPORTS
Embolization of a type 2 endoleak through
catheterization of a hypogastric branched stent-graft
Raphael Coscas, MD,a Roy K. Greenberg, MD,a,b and Kathryn Pfaff, BS,a Cleveland, Ohio
In contrast to internal iliac artery (IIA) occlusion, the use of branch stent-graft (BSG) has been developed as an efficient
adjunct in preserving pelvic blood flow. However, the risk of post-procedural type 2 endoleak (EL) remains. We present
the case of an 80-year-old man with a juxtarenal aneurysm extending to both common and IIA. The patient was treated
with a fenestrated device and a left BSG after embolization of the right IIA branches. At 6 months, the persistence of a
type 2 EL associated with aneurysm growth mandated EL embolization through the BSG with a good result. Technical
issues are discussed. (J Vasc Surg 2010;51:712-4.)The endovascular treatment of aneurysms involving both
common iliac bifurcations and/or internal iliac arteries (IIA) is
challenging. The use of branched stent-graft (BSG) has been
shown to be an effective means of preserving pelvic blood
flow.1,2 At the same time, with the persistence of a pressurized
flow in ilio-lumbar and sacral arteries, the risk of distal type 2
endoleak (EL) remains. The presence of a branched graft in
such a situation may complicate trans-arterial treatment strat-
egies. We present a case of successful management of a type 2
EL arising from the medial sacral artery using selective cathe-
terization of the BSG.
REPORT
An 80-year-old man with a history of hypertension and
multiple prior abdominal surgical procedures was referred
for treatment of an asymptomatic aneurysm. Preoperative
computed tomography (CT) scan revealed a 58 mm juxta-
renal aneurysm with bilateral involvement of common iliac
arteries (CIA) and IIA (right: CIA: 20 mm, IIA: 18 mm;
left: CIA: 22 mm, IIA 14 mm; Fig 1). The patient was felt
to be at high risk for an open procedure. An endovascular
repair using investigational devices was planned and the
patient signed an informed consent approved by the insti-
tutional review board. We elected to embolize the branches
of the right IIA given the lack of any landing within the
proximal trunk of the IIA. A fenestrated endograft incor-
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712porating the renal arteries and a left helical hypogastric BSG
were implanted. Details of the implantation procedures
were described elsewhere.1,2 The main trunk of the left IIA
was aneurysmal but the posterior branch appeared non-
dilated and was felt to constitute a reasonable distal landing
zone. Therefore, a long mating branch consisting of two
self-expanding Fluency stent-grafts 10 mm 80 mm and 10
mm 60 mm (C.R. Bard Inc, Murray Hill, NJ) was used to
exclude the left CIA and IIA aneurysmswith a distal seal in the
posterior division of the IIA. The procedure was completed
uneventfully. CT reconstructions post-procedure demon-
Fig 1. Three-dimensional reconstructions of the preoperative
computed tomography scan showing a 58 mm juxtarenal aneu-
rysm with bilateral involvement of the common and internal iliac
arteries (right: CIA: 20mm, IIA: 18mm; left: CIA: 22mm, IIA 14
mm).strated a type 2 EL arising from the medial sacral artery. This
ll-pos
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that time, the aneurysm diameter had increased 6 mm (max-
imum diameter: 64 mm). To further evaluate the leak, a
diagnostic angiogram was performed via left femoral access,
ipsilateral to the BSG (Video; online only). TheELwas clearly
visualized as retrograde arising from the medial sacral artery
which derived flow from branches of the posterior division of
the left IIA (Fig 2, A). A VS-1 catheter (Cook Inc, Bloom-
ington, Ind)was used to gain ipsilateral branch access through
which a 0.035 glide wire was passed. The catheter was then
exchanged for a C2 glide catheter (Boston Scientific, Natick,
Mass) to provide access into the posterior branch. Themedial
sacral artery was selectively accessed with a Renegade micro-
catheter (Boston Scientific) coupled with a 0.018 glidewire
gold. A total of 2 cc of N-butyl-cyanoacrylate trufill glue
(Cordis Endovascular, Miami Lakes, Fla) were injected to fill
the leak and the proximal medial sacral artery (Fig 2, B). The
final angiogram demonstrated occlusion of the medial sacral
Fig 2. The arteriography revealed a type 2 endoleak
embolization was performed after catheterization of the b
the final angiogram (C, arrow). The computed tomo
procedure shows the final aspect of the repair, with a weartery and the absence of EL (Fig 2, C). Three months later,the patient was evaluated. He had persistent buttock claudi-
cation on the right side but is asymptomatic on the BSG side.
CT scan reveals patency of the left BSG, stability of the
aneurysm size, and no residual EL (Fig 2, D).
DISCUSSION
Our case emphasizes that BSG is not an obstacle when
accessing collaterals responsible for type 2 EL.
When there is no suitable landing zone in the common
iliac artery, occlusion of IIA remains the only solution using
commercially available endografts, and carries substantial
risk of persistent buttock claudication and sexual dysfunc-
tion.3 Conservation of pelvic flow can be safely achieved
with BSG (Fig 3), whose design has been described previ-
ously.1 In the present case, the right IIA was aneurysmal,
including its distal branches. Therefore, there was no suit-
able landing zone for a BSG (10 mm of healthy IIA in our
practice) and embolization of the right IIA branches was
ing from the medial sacral artery (A, arrows). Glue
ed stent graft (B, arrow) and no endoleak was visible on
y scan with 3D reconstructions performed after the
itioned stent-graft and the absence of endoleak (D).aris
ranch
graphperformed prior to coverage. In contrast, the left IIA
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the posterior branch of the IIA, preserving antegrade flow
to at least half of the pelvis.
One could argue that CIA diameters (20 mm on the
right side and 22 mm on the left side) would simply allow
for the insertion of large 24 mm iliac limb extensions
landing in the distal CIA. This would achieve the distal
exclusion of this aorto-iliac aneurysm without intervene on
the IIA. Although technically feasible, this strategy would
have made the endograft landing in a diseased iliac zone,
whose natural history is diameter increase and subsequent
repair failure (type 1b EL, distal migration).4,5 For this
reason, we use to treat the full extent of an aorto-iliac
aneurysm whenever it is possible and seal the endograft in
non-diseased aortic zones, thereby decreasing the possibil-
ity of secondary aortic-related events and reinterventions.
However, the long-term stability of such repairs re-
mains in question, as does the need to treat type 2 EL, even
in the setting of aneurysmal growth. When type 2 EL is
detected, it is our practice to follow the patient and inter-
Fig 3. Picture of a hypogastric branched stent-graft similar to the
one used in the present case. The device consists of full thickness
polyester fabric in conjunction with stainless steel stents fashioned
in a manner similar to the Zenith device. The junction between the
helical limb and tubular common iliac portion is a beveled anasto-
mosis that mimics a surgical end-to-side anastomotic geometry.
The helical branch is 8 mm in diameter and mates with a 10 mm
small vessel stent-graft. The crimps in the fabric within the proxi-
mal stent improve the overall joint strength of the device.vene only in the setting of marked growth or when theetiology of the EL is in question. The problem of type 2 EL
after BSG implantation is not rare: in our experience, 75
hypogastric BSG were implanted in 76 patients. With a
mean follow-up of 27  15 months, type 2 ELs were
diagnosed in 14 (19%) patients, including three (4%) pa-
tients who underwent further embolization due to signifi-
cant aneurysm growth (5 mm).
Bilateral coverage of IIAs does not eliminate the risk of
type 2 EL6 and makes the deep femoral artery the only
anastomotic path to aneurysm collaterals. When those ELs
are responsible for aneurysm sac enlargement, surgical liga-
tion or embolization through lumbar puncture of the ves-
sels involved remain the only solutions. The implantation
of a BSG does not constitute an obstacle to obtaining
trans-arterial access to remnant collaterals susceptible to
perfuse the aneurysm sac in the setting of a type 2 EL. In
the present case, the gentle curve of the helical branch
helped stabilize the 5 Fr catheter allowing an ipsilateral
approach. During the following years, it is foreseeable that
the widespread use of devices preserving IIA flow will
increase the need for this type of procedure.
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